Femoral osteocyte lacunar density, volume and morphology in women across the lifespan.
Osteocytes are believed to be the primary agents of mechanosensing in bone. Due to this important role in the structure-function relationship of bone, osteocytes and the spaces they occupy (lacunae) are of increasing interest. Changes in lacunae with age are of particular interest in women since they are more susceptible to bone loss and fragility associated with senescent diseases including osteoporosis. This study's purpose was to test whether differences exist in lacunar density (lacunae/mm(3) of bone), orientation and morphology in the cortex of adult women spanning the human lifespan. Anterior blocks from the femoral shaft from 30 women aged 20-86years were imaged by synchrotron-radiation micro-CT. No significant relation between lacunar density and age was detected. A significant reduction in lacunar volume with age (p<0.001) was observed, alongside changes in lacunar morphology. When divided into two groups (<50 and >50years) the younger group's lacunae were ∼30% larger and were flatter (p<0.001) and less equant (spherical) (p<0.001). To our knowledge the observation that lacunar volume and morphology change over the human lifespan is novel, potentially resulting from preferential surface infilling within the extracellular space. The functional impact of this infilling is unclear but such a change in scale likely impacts the mechanosensing function of the osteocyte network. Limitations in resolution prevented us from assessing if this infilling is associated with disruption of the canaliculi. This hypothesis warrants further investigation as, if confirmed, it would represent a profound negative impact on the osteocyte network and may provide new insights into age-related bone loss.